Objective: Research has demonstrated that impulsivity is strongly associated with suicide-related ideation and behaviour among young adults. However, to date, the potential importance of impulsivity as a predictor of suicide-related ideation in later life has yet to be determined. Our study examined impulsivity, hopelessness, depressive symptomatology, and sociodemographic factors vis-à-vis suicide-related ideation among older adults at risk of self-harm.
S
uicide among older adults is a complex and multifaceted phenomenon that has been identified as a serious health concern in all industrialized countries. On a global scale, men and women aged over 74 years have the highest rates of completed suicide; however, men aged 84 years and older have the highest rate across all age groups.
1-2 A previous suicide attempt(s) is a strong predictor of both suicide-related ideation and purposeful self-harm, at least within the first year following a suicide attempt. 2, 3 Additional risk factors include being male, Caucasian, single, socially isolated, and in poor physical health. 4 Further, loss of independence, cognitive decline, loss of self-esteem, and diminished purpose or meaning in life have been identified as predictors of suicide-related ideation among older adults. 5 Among adults aged 64 years or older, there is 1 death for every 4 suicide attempts. 6 Nevertheless, this ratio may understate rates of suicide in later life as purposeful deaths may be deemed accidental, in part, owing to the stigma of suicide and other social factors that may lead family members and health care professionals to avoid labelling these as intentional deaths. 2 For the purposes of our study, focus is placed on suiciderelated ideation. In other words, an older adult who has given serious thought, planned, or wishes to no longer remain alive (that is, both passive and active suicide-related ideation).
Suicide Risk Factors in Later Life
Older men are at greater risk of death at their own hands as they are more likely than women to use lethal methods of self-harm such as shooting or hanging. [7] [8] Firearms are the most commonly used method of suicide among men of all ages. 9 Women attempting suicide generally choose less violent means (for example, poisoning), which may account, in part, for gender disparity in rates of completed suicides. 7, 9 Of further note, older adults may be reticent to seek mental health services. 10 The current cohort of older adults is much less likely to turn to suicide prevention centres, crisis telephone lines, or other mental health services. 7 Those who see a physician prior to their suicide tend to report somatic symptoms as opposed to despair (for example, insomnia, loss of appetite, or gastrointestinal difficulties), and generally do not discuss suicide-related ideation unless directly questioned. It is common for older adults to have visited their primary care physician within a month prior to ending their lives.
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Hopelessness as a Suicide Risk Factor
Hopelessness has been identified as a significant predictor of suicide-related ideation and behaviour, of note, to a greater degree than severity of depressive symptomatology. 11 This harbinger of self-harm entails not only a pervasive lack of perceived efficacy and helplessness but also the belief that one's future will be exclusively bleak. 12 In a prospective study with 1958 psychiatric outpatients, Beck et al 13 reported that 16 of 17 patients (94.2%) who purposefully ended their lives initially provided responses suggestive of clinically significant hopelessness; however, not all patients initially presenting as hopeless later attempted or completed suicide. 13 In other words, hopelessness appears to be a highly sensitive but not an overly specific harbinger of self-harm. Looking at hopelessness in conjunction with other suicide risk factors may enable clinicians to enhance specificity.
Impulsivity and Suicide Risk
Studies suggest that a considerable number of suicide attempts are impulsive and unplanned; however, variability exists as to how this construct is defined. 14 For the purposes of our study, impulsivity entailed not only overt behaviour but also cognitive and psychological components. 15 In accord with contemporary research, we hypothesized that assessing motor impulsivity (that is, acting without thinking), attentional impulsivity (that is, racing thoughts), and nonplanning components (that is, lack of future planning) may assist in identifying older adults at risk of self-harm.
To date, no research has been undertaken examining the association between impulsivity (broadly defined) and suicide-related ideation specific to older adults. This research is now warranted in light of Wyder's 16 recent finding that 51% of patients aged 17 to 65 years attempted suicide after deliberating for 10 minutes or less; an additional 16% of patients contemplated suicide for less than half an hour. In his sample, the impulse to self-harm was often fuelled by drugs and alcohol, especially for men who were more likely to be intoxicated. 16 In a similar study, Li et al 17 reported that suicide attempters thought about suicide (that is, ideation) less than 2 hours before acting.
The intent of our study was to examine the role of impulsivity in relation to depressive symptomatology, hopelessness, and various sociodemographic factors as predictors of suiciderelated ideation among older adults. This research was approved by the Office of Research Ethics at SFU and the Vancouver Costal Health Authority. As participants were not explicitly required to disclose their identities, they were provided with an information letter describing the purpose of our study; they were not required to sign a written consent form.
As noted by Paulhus, 18 relative anonymity enhances measurement reliability when assessing socially undesirable constructs such as suicide-related ideation.
Methods
Participants
The recruitment of participants with pronounced depressive symptomatology and (or) suicide-related ideation is particularly challenging with older adults. For our study, psychiatrists, geriatricians, and family physicians in metro Vancouver were asked to provide patient referrals. Prepared questionnaire packages (with SASE) were provided to health care practitioners to distribute to their patients aged 49 years or older meeting any of the following criteria: suspected or manifest suicide-related ideation, pronounced depressive symptomatology, a previous suicide attempt, and (or) a combination of affective disorder(s), and physical health problems (for example, chronic pain). No other participant inclusion or exclusion criteria were applied.
Most practitioners reported recruitment challenges such as apathy or a lack of interest or energy among their older adult patients. Cognitive impairment was the most frequently mentioned impediment in addition to a hesitancy to directly ask about suicidal feelings (either past or present) for the purposes of a research study.
Newspaper advertisements (The Vancouver Sun, The Province, and 24 Hours) generated inquiries from across British Columbia. In addition, recruitment was conducted by contacting previous participants from web-based mental health research. A total of 117 men (n = 41) and women (n = 76) aged 49 years or older provided responses for this study over a 1-year period. One randomly selected participant was awarded a $500 lottery prize. We arrived at this amount in collaboration with the SFU Human Research Ethics Committee as a sum that would facilitate recruitment but not coerce participation in a study they would not otherwise take part.
Recruitment
Multiple methods were employed to derive a broad crosssection of self-selected older adults for our study. One-half (50%) were recruited from web-based mental health research completed over the past 5 years. Those who had provided scores within clinical range on the CES-D Scale (that is, CES-D > 15/60) 19 were notified of our study and invited to contact us if they wished to participate. Those who expressed interest were mailed questionnaire packages along with SASE. Separate SASE were also included within which participants were asked to separately post lottery ballots. This was done so that clinically sensitive responses were not included in the same mailing as identifying information to protect participant privacy and to foster candid reporting. 18 Newspaper advertisements generated 27% of the participant sample. Prospective participants left phone messages and were initially screened to ensure that they met the age requirement and espoused feelings of hopelessness, pronounced sadness, or worthlessness. Questionnaire packages were mailed along with SASE if these criteria were met. The remaining 23% of the sample was generated through referrals from health care practitioners (for example, geriatric psychiatry outpatients).
Study participants were encouraged to contact their primary care physician or psychiatrist to discuss any apprehension or distress that arose as a function of completing these questionnaires. The toll-free telephone number of a 24-hour crisis intervention line was also included in the package of materials. Each package was assigned a unique participant number that could be cross-referenced to a recruitment source. For instance, if a participant endorsed specific scale items suggestive of imminent self-harm, the referring practitioner could be notified and intervene as required. Participants recruited through newspapers and previous web-based studies were cross-referenced to contact information. On receipt, questionnaires were first examined for specific responses to red flag items suggestive of active suicide-related ideation. When identified, suicide assessment calls were made by a registered psychologist to rule out the immediate risk of self-harm and also to provide participants mental health contact information within their respective communities, as well as the location of the nearest hospital emergency department. Follow-up was performed with 3 study participants based on their responses to specific scale items. None were determined to be at imminent risk of self-harm.
Instruments
Geriatric Suicide Ideation Scale. The GSIS 20,21 is a multidimensional measure of suicide-related ideation developed for use with older adults. The GSIS is composed of 31 questions, with scores ranging from 31 to 165. Participants provide responses on a 5-point Likert-type scale ranging from (1) strongly disagree to (5) strongly agree. Test-retest reliability of responses by a sample of 32 nursing home residents was r = 0.86 (1 to 2 months between points of measurement) and r = 0.77 among a sample of 13 nursing home residents (1 to 1.5 years between points of measurement).
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The GSIS has 4 focus areas: suicidal ideation, perceived meaning in life (reverse keyed), loss of personal and social worth, death ideation, and one additional item (that is, "I have tried ending my life in the past"). Cronbach's alpha coefficients for GSIS scale responses (a = 0.90) and subscales (a = While the BHS is well accepted for use in clinical contexts, some contend it is insufficiently sensitive. 11, 28, 29 Although the true or false response format enables rapid completion, it has been suggested that this forced choice format is too limiting. 30 To increase response sensitivity, the BHS response format was broadened to a 4-point Likert-type scale for our study, with response alternatives ranging from (1) rarely to none to (4) most days, the same as the CES-D Scale. It was assumed that adopting the CES-D Scale response format would increase measurement sensitivity and minimize positive skewness, which has been reported in previous studies with older adults. 31 Barratt Impulsiveness Scale. The 11th version of the BIS 32 is a self-report questionnaire administered to assess the frequency of impulsive and impulse-related thoughts and behaviours.
Participants respond to 30 statements with response alternatives ranging from (1) rarely or never to (4) almost always or always. The BIS measures attentional, motor, and nonplanning impulsivity. Internal consistency of responses to the BIS have been reported to range from a = 0.79 to a = 0.83. In addition, Fossati et al 33 found BIS responses to be moderately correlated with aggression (r = 0.30) and attention-deficit hyperactivity disorder symptoms (r = 0.36).
Additional descriptive information was collected in the final pages of the questionnaire including self-reported levels of stress, pain, alcohol consumption, use of antidepressant medication, and assistance from a heath professional for emotional or mental health reasons. Health conditions were assessed using an abridged listing of items from the Canadian Study of Health and Aging.
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Analytic Strategy
Canonical correlation was computed for our study as a multivariate strategy to examine the interrelation among impulsivity, hopelessness, and suicide-related ideation in this sample of older adults. Canonical correlation might best be described as the multivariate equivalent of multiple regression. 35 For our study, responses to each of the 4 GSIS subscales served as dependent variables: suicide-related ideation, perceived meaning in life (reverse keyed), loss of personal and social worth, and death ideation. The corresponding grouping of predictor variables included the 4 CES-D Scale's depressive symptomatology factors (that is, depressive affect, absence of well-being, somatic symptoms, and interpersonal affect) as well as hopelessness and impulsivity. In addition, we examined sex, educational attainment (as an index of socioeconomic status), physical health, and pain as these have been identified in previous research to be associated with suicide-related ideation and behaviour among older adults. Canonical correlation was performed with SAS 9.2.
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Canonical correlation was undertaken for our study for numerous reasons. As depression, hopelessness, and impulsivity (independent variables) as well as suicide-related ideation (GSIS subscales; dependent variables) are multivariate in nature, an analytic approach that allows for multiple independent and dependent variables is required. The GSIS was intended to measure the subjective aspects of suicide-related ideation among older adults across a broad spectrum of cognitive, physical, and emotional functioning, 20 suggesting that GSIS subscales measure related yet distinct facets (that is, suicidal ideation, perceived meaning in life, loss of personal and social worth, and death ideation). Previously reported correlation coefficients between GSIS subscales range from r = 0.49 to r = 0.80, suggesting that as little as 24% of variance is shared between factors. These
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Descriptive Features
Similar to most self-selected studies with older adults, most participants were women (n = 76 of 117), with an average age of 68.47 years (SD 9.02, range 50 to 92) and most were Caucasian (n = 108). Participants lived in all regions of Canada, with most residing in British Columbia (n = 49) and Ontario (n = 48).
Most were currently married (n = 62) with a sizeable number of widows and widowers (n = 27). Not surprisingly, most resided with a spouse (n = 60), with the remainder either living alone (n = 40), with family (n = 12), in hospital (n = 1), or an assisted living facility (n = 4). , df = 115, P < 0.05). Despite these pronounced symptom levels, most participants were not currently seeing a mental health professional (n = 77), nor were they taking antidepressant medication (n = 26), though roughly the same number had done so in the past (n = 27). Of further note, close to one-half of the sample (n = 59) indicated that they had never been treated for depression, consistent with previously reported findings that most depressed older adults suffer in silence with conditions highly amenable to treatment.
Most participants (n = 57) provided CES-D
10,38 Table 1 reports correlation coefficients among selected study measures. Of note is that absence of association between the age of participants and their responses to study measures.
Another initial finding of note pertains to the good psychometric properties of BHS responses. As previously described, we used the CES-D Scale 4-point, Likert-type response key for our study in place of the original BHS true or false, forced-choice format. 27 In contrast to previous research, our derived skewness and kurtosis values are within normal parameters. 31, 35 As also presented in Table 2 , internal consistency of BHS responses (a = 0.93), as well as those for all other study measures, are within optimal parameters.
Canonical Correlation
Between groupings of predictor and outcome variables, 2 pairings emerge as statistically significant (l 1 = 2.69, F = 6.25, df = 40,389, P < 0.01; l 2 = 0.31, F = 2.12, df = 27,301, P < 0.01, respectively). The first grouping of linear composites appear to delineate an omnibus affective construct composed of significant amounts of variance for each of the CES-D subscales (most notably, absence of well-being at 61%), the large majority of variance in hopelessness as well as a significant proportion of reported impulsivity. Among the remaining predictor variables, significant amounts of pain variance and number of physical health conditions also emerge along this linear composite.
Among outcome variables, significant amounts of variance for each of the 4 suicide-related ideation subscales are subsumed along this canonical variate, most notably virtually all variance in loss of personal and social worth at 93%. Remarkably, more than two-thirds of all variance in suicide-related ideation is accounted for by the corresponding set of predictor variables (depressive symptomatology, hopelessness, impulsivity, and pain) and 33% of variance within this grouping of predictor variables ( Table 1 Correlation coefficients (and significance levels) between combined scale scores and age (n = 117) Measure however, an even greater proportion of impulsivity was subsumed by this linear composite as compared with the first pairing (32% vs. 23%). In addition, this vector was more likely to be composed of responses by women (10%) and participants with lower levels of educational attainment (12%).
GSIS
Among the suicide-related ideation subscales, a significant proportion of residual variance in meaning in life was the sole predictor variable captured along this vector. This canonical variate accounted for 10% of unique variance among predictor variables and a further 9% of variance in suicide-related ideation. This pattern suggests that higher levels of impulsivity and greater depressive affect and somatic symptoms are related to the perceived meaning in life subscale of suicide-related ideation, particularly among women and those with lower levels of education. This relation suggests that people with depressive affect (that is, "I felt lonely") and somatic symptoms (that is, "I did not feel like eating") also experience an absence in perceived meaning of life (that is, "I am certain I have something to live for"). The proportion of variance accounted for by impulsivity along this vector (32%) further suggests that greater impulsivity levels are associated with absence of meaning in life and certain aspects of depressive symptomatology.
Discussion
The results of our study support the assertion that suiciderelated ideation among older adults is strongly associated with depressive symptomatology, hopelessness, and impulsivity. Each of these constructs contributed uniquely to prediction of GSIS responses within this older adult sample at risk of self-harm. Along the first vector, fully 68% of variance in suicide-related ideation (all subscales) is captured by each facet of depressive symptomatology, most notably the absence of well-being; however, the single strongest predictor among these independent variables is hopelessness at 83%. This finding supports the assertion that hopelessness is strongly associated with suicide-related ideation in conjunction with, but to a greater degree than, depressive symptomatology. 13, 39 In addition to the use of depression screening measures, ascertaining the concurrent presence of hopelessness appears warranted among older adults at risk for self-harm. Also of note is the significant percentage of variance in impulsivity captured along this vector at 23%, marking its association with suicide-related ideation.
These results suggest that impulsivity may be a more ubiquitous construct than hopelessness. Whereas the first linear composite captured a significant proportion of variance in GSIS responses, an even greater proportion of impulsivity emerged along the second vector. This result supports the assertion that, like their younger counterparts, impulsivity is significantly associated with suicide-related ideation among older adults.
Further, depressive symptoms may be less immediately apparent where impulsivity is most pronounced as only 2 of 4 CES-D subscales emerged as statistically significant along this vector. This result suggests that older adults at risk of self-harm who are more likely to act impulsively may be those less likely to appear overtly depressed. As these results suggest, the somatic symptoms of depression are most likely to be evident, underscoring the degree to which this clinical presentation may go undetected. Also of note is the near complete absence of hopelessness along this vector suggesting that screening for hopelessness may be insufficient to identify older adults at risk for self-harm.
Various limitations of our study should be noted, however, reducing our ability to generalize findings. For instance, this was a self-selected sample that may not be representative of the population of older adults at risk for self-harm. Participant recruitment through the Internet and newspaper advertisements added to the diversity of the sample, yet the results of our study might have yielded different outcomes had only one method of recruitment been adopted.
This sample was predominantly female, which potentially limits our ability to draw conclusions. Further, this sample was predominantly Caucasian and may not sufficiently account for the relation between impulsivity and suiciderelated ideation in non-Caucasian populations. Future work should consider examining these relations in diverse cultural and ethnic groups, as well as in more diverse venues and situations, such as among older adults living in institutional care.
Also of note, the statistical procedure performed for our study is more exploratory than more typical, hypothesisdriven modes of analyses. In this instance, use of this statistical procedure was appropriate given that no previous study has examined the interrelation among impulsivity, hopelessness, and suicide-related ideation with older adults. Further, use of canonical correlation enabled us to predict fully 77% of all variance in suicide-related ideation in this sample. Future research seeking to replicate our findings should make use of more familiar hypothesis-driven, analytic strategies.
Conclusion
Despite these limitations, the findings of our study provide support for the assertion that impulsivity is significantly associated with suicide-related ideation among older adults, particularly those with an absence of meaning in life. Impulsivity appears to predict suicide-related ideation more Canonical correlation 0.86 P < 0.01 0.49 P < 0.01
Significance specified only for variables that load significantly onto their respective vectors (that is, correlation > 0.30 or variance > 10%)
broadly than hopelessness alone, with and without a broad presentation of depressive symptomatology. These findings have considerable implications for both suicide research and clinical practice as higher levels of impulsivity should be considered a risk factor when assessing older adults at risk of self-harm, in addition to hopelessness.
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Résumé : L'impulsivité et le désespoir comme prédicteurs d'idéation suicidaire chez les personnes âgées
Objectif : La recherche a démontré que l'impulsivité est fortement associée à l'idéation et au comportement suicidaires chez les jeunes adultes. Toutefois, jusqu'ici, l'importance potentielle de l'impulsivité comme prédicteur d'idéation suicidaire au troisième âge demeure à déterminer. Notre étude a examiné l'impulsivité, le désespoir, la symptomatologie dépressive, et les facteurs sociodémographiques relativement à l'idéation suicidaire chez les personnes âgées à risque d'actes autodestructeurs.
Méthode : Un échantillon (n = 117) d'adultes âgés a été recruté auprès de multiples sources pour cette étude, sur une période d'un an. L'idéation suicidaire a été mesurée à l'aide de l'échelle d'idéation suicidaire gériatrique, une mesure multidimensionnelle de l'idéation suicidaire élaborée à l'usage des adultes âgés.
Résultats : La corrélation canonique a identifié 2 paires de combinaisons linéaires où l'impulsivité est apparue dans les 2 comme étant significativement associée avec les facettes de l'idéation suicidaire. Il est à noter que la proportion plus importante de variance de l'impulsivité était modulée sur le deuxième ensemble de vecteurs par les symptômes dépressifs somatiques.
Conclusion :
Nos résultats suggèrent que l'impulsion d'autodestruction peut être encore plus prononcée chez les adultes âgés moins susceptibles de se présenter comme étant typiquement déprimés. Il est en outre suggéré que l'impulsivité est plus largement associée à l'idéation suicidaire que le désespoir, et que la détection de l'impulsivité et du désespoir peut accroître la capacité des cliniciens d'identifier les adultes âgés à risque accru d'autodestruction.
